A scheme for the management of the common urological presentations encountered in spinal cord damaged patients is provided in flow chart form. The diagrams indicate how urological investigations can be used to greatest effect. A simple computer programme based on these charts is available.
Introduction
There are five common urological presentations seen in spinal cord injured patients with vesico-urethral neuropathy.
These are:
1. Inability to void on removal of the catheter during the first admission after injury.
2. Acute urinary retention having previously voided satisfactorily.
3. Difficulty in voiding despite having a sterile urinary tract.
4. Asymptomatic upper tract dilatation discovered on routine follow-up intra venous urography.
Our management of these problems has evolved over a period of 37 years since 1947, during which time diagnosis and treatment has depended on close liaison between the staff of the Regional Urological Centre and the Regional Spinal Injuries Centre (Abel et al., 1974; Gibbon et al., 1965; Ross, 1976; Ross and Damanski, 1953; Ross et al., 1957 Ross et al., , 1964 Ross et al., , 1967 . Over 1100 patients have been treated. Urological assessments are performed annually. This paper presents in schematic form, flow charts of the urological management of these cases. The charts demonstrate the selection of patients for sophisticated urological evaluaRequests for Reprints: B. P. Gardner, National Spinal Injuries Centre, Stoke Mandeville Hospital, Aylesbury, Bucks, England.
tion and indicate the treatment programmes based on the results of these tests.
The following sections elucidate the contents of each chart.
Urological presentations
1. Inability to pass urine during the initial admission following injury (Chart 1). It is a truism that all patients with acute major spinal cord injury are threatened with urinary retention and should be catheterised immediately. Initial over stretching of the detrusor prolongs the interval preceding recovery of bladder contractility.
Intermittent catheterisation is used whenever possible during the acute phase (Guttmann and Frankel, 1966: Wyndaele et al., 1985) . This ideal cannot always be achieved and in these cases the concept of trial without catheter is applied. A period of one month is allowed in most patients in whom micturitition is not established before a further trial is attempted.
Once micturition occurs then the definition of 'successful' and 'unsuccessful' becomes crucial. We consider a 'small' residual volume to be less than 50 ml, but this is by no means precise. The absolute value of the residual urine is not of critical importance provided that the upper urinary tracts are not compromised, the patient has no difficulty voiding and urinary sterility is maintained. These three requirements are in our experience, however, usually only found in those patients with a residual urine of less than 50 ml and therefore larger volumes tend to alert our attention towards further investigation of bladder function.
We recognise that some patients may have a small residual urine with normal biochemical and intravenous urographic parameters and yet have a hypertonic bladder on filling, and void at high detrusor voiding pressures. We consider that this situation is unusual and provided that the upper tracts are regularly assessed, permanent renal impairment will not arise. We find it impractical to investigate by urodynamics all patients who appear to have normal voiding and have low residual urinary volumes.
2. Acute urinary retention having previously voided satisfactorily (Chart 2)
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Yearly Follow-up
At any stage a patient with a neuropathic bladder may suddenly develop acute urinary retention having previously been voiding satisfactorily. This may be precipitated by urinary infection, constipation or perianal pathology such as an anal fissure. These conditions should be treated before a trial without catheter is undertaken. As the length of survival of spinal cord injured persons increases, more will fall into the 'prostatic' age group and this may become a contributory factor producing retention. Spinal cord injured patients lack normal visceral sensation, but can be acutely aware that their micturition is unsatisfactory. Some patients with difficulty in voiding may experience this predominantly or exclusively in the sitting position.
These patients may have urethral decentralisation supersensitivity to circulating alpha adrenergic agonists and therefore may benefit from phenoxybenzamine (Parsons and Turton, 1980; Sham Sunder et al., 1978) . This drug must be taken for at least three weeks for its optimum effect to be established. It should be noted from Chart 3 that some patients who initially benefit from phenoxybenzamine may subsequently develop further difficulties. It is possible in these cases that the urethral muscle develops supersensitivity to other circulating agonists that are not blocked by phenoxybenzamine.
Asymptomatic upper tract dilatation detected at routine follow-up intravenous urography (Chart 4)
Upper tract dilatation may be caused by chronic infection, bilateral vesico ureteric reflux, obstruction in the intramural ureter or ureteric orifice, or at the bladder outlet. The management of such cases is outlined in Chart 4. In the absence of reflux, renographic assessment provides confirmatory evidence of obstruction.
I t should be noted on this chart that some patients, whose reflux persists despite antibacterial therapy, require long term catheterisation rather than re implantation. Although the latter is the treatment of choice, it may not succeed in preventing reflux when the bladder is grossly trabeculated.
Prophylactic antibacterial therapy is widely used (Asscher, 1980; Gruneberg, 1980) and is part of the established practice of our centre. The remaining cases have a radiographic assessment of the outflow and proceed to one of the three surgical options shown in Chart 8. These options are derived from following the programmes outlined in Chart 7, which indicates the variety of urodynamically measured responses.
Discussion
Urological problems are still a major source of morbidity and mortality in spinal cord damaged patients. The pathophysiological processes involved are only partly understood and as a result treatment is often unsuccessful.
The availability of complex investigations is limited and it is not possible to investigate all patients exhaustively. I t is essential to restrict the resources to those most likely to benefit. Doctors with little experience in the management of spinal cord injured patients may find difficulty in selecting appropriate investigations and treatment. These charts provide a simple logical answer to this problem and outline an optimum scheme for investigation of the various urological presenta tions encountered.
Charts such as these have enabled us to create simple computer programmes based on them. These programmes can have both practical and didactic value.
